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Guidance for Industry’ 
Q1A(R2) Stability”Te~~ng oF.New,‘uyug ‘̂  _i .- ” 

Substances and’P?ddkc& : “- 1. 

This guidance represents the Food and Drug Administration’s (FDA’s) current thinking on this topic. It 
does not create or confer any rights for or on any person and does not operate to b&d FDA or the public. 
An alternative approach may be used if such approach satis‘fies the r&qiiremk& &&&p&cable stat& 
and regulations. If you want to discuss an alternative approach, contact the FDA staff responsible for _., i,w;.T,,.: ,$ &W&.~ _I, *: 
implementing this guidance. If you‘c&inot id&ti^fy ihe‘api;rbprilt“FbA staff call the appropriate 
number listed on the title page of tl& &Gil&e: 

j_. /(. I_ _, ._. -..... I. ~. ? / . 

I. 1NTRQDUCTION (1) 2 

This guidance is the second revision of QIA Stcrhili~y Tesiir$ of Niw IXirg ~$‘ulhxhzs and 
Pro~!ucts, which was first published in September 1994 and revised iti August 200li The 
purpose of this revision is to harmonize the intermediate storage co?di$pn for zones I and II with 
the long-term cdndition for zones III and IV recommended in the ICW guidGc& Qjp S&a&y x. +s-” ,a,“%^ ., . . Data Packageefor Registmfion Ap$ic&ons itl Cl&&c Z&s II~&dIl? ‘I The changes- i%Xe iti 
this second revision are listed in the attachment to ihis guidance. “I-’ 

: _,_ “-ii, ._ 

A. Objectives of the Guidance (1.1) 

This guidance is intended to-define.tiliat st&ility ‘data package f& a new drug substarice &- drug 
product is sufficient for a registration appii%%n within 

” “/ ,*.*, .<, i_“̂ _.)_ . (*.., Xd ..I 
the three regions of t&‘&?&pean &ion 

(EU), Japan, and the United States. It does not seek to,address the te~~~~~ for registration in or x. ” ,.~ ,_ > ., ^, 
export to other areas of the world. The guidande exemplifies the core st&;r!tv d’$‘a”~&&~e‘for~” 
new drug substances and products, but leaves sui’fic‘ieht fi6xibility t6encompass the’variety of 
different practical situations that inay be encou$e&d due to sp&ific scientific consfderatidns and 
characteristics of the materials being evaluated. Alternative approaches can be used when there 
are scientifically justifiable reasons. 

’ This guidance was developed within the Espert Working Group (Quality) of the International Conference on 
Harmonisation of Techilical Requirements for Regisirati&i bf’PhannaceilticaIs for H&m Use’(&%Ij &d has been ^Ix ~. _..,,, “\,. ,. ) ,, 2‘ ,_ ,, 
subject to consultation by the regulatory parties, in accordatic~ wiiri 0% TCiit$&%‘~ Thus document was endorsed ,/ ,, ie, 
by the ICH Steering’ Comlrlittee at S’&p $‘of ilk ICR proce&‘I%%i&$iijO3. .a& %p Li bf tile $c&s~ the &al &aft 
is recommended for adoption to the regulatory bodies of the European Union, Japan; and tl@. Unit&l States. 

2 Arabic numbers reflect the organizational breakdown in ihe docun?ent’endorsed l.$ the ICH Ste&hg %&n&tee ’ 
at Stelj 4 of the IClX@5&i~ 
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33. Scope of the Guidaike (1.2) 

The guidance addresses the information to be submitted in registration applications for new y,*_,. “), __ __I .&I 
molecular entities and associated~d~rug~products. This guidance does not currently seek &cover 
the information to be submitted for abbreviated or abridged applications, v&-i&ions, or clinical 
trial applications. 

Specific details ofthe sampling and testing for ~a&cular”dosage forms in their’$rol&$d 
container closures are not covered in this guidance. 

C. General Principles (1.3) 

The purpose of stability testing is to provide evidence‘on how the quality of a drug ,substance or 
drug product varies with time under the influence of a varietjl‘bf”enbironmentai fa$to&,‘such~as 
temperature, humidity, and light, and to establisha~ retest period for the’drug substance or a shelf 
life for the drug product and recommended storage conditions. 

The choice of test conditions defined in this guidance is based on an analysis of the effects of 
climatic conditions in the three regions of the EU;‘Jatjgn,‘and’t~e:‘~~ited States:‘ Thk’mean 
kinetic temperature in any part of the world can be derived from dhmatic data, and the tiorld can 
be divided into four climatic zones, I-IV. This guidance addresses climatic zones I and II.’ The 
principle has been established that stabifityin_t’;ir;71~~i~~‘gel;erate~in’ any one ofthe ‘three regions of the E.J., lapan, and t],e united ‘Zfytites ‘wol;]d Ke ‘,iutci]ly ~~~~p~~~i~~d & Gi&&Fi&b regions, 

provided the information is consistent with this guidance and the labeling is‘in accord with 
national/regional requirements. 

FDA’s guidance documents, including this guidance, do~not establish legally enforceable 
responsibilities, Instead, guidances describe the Agency’s current”thinking on a topic and should 
be viewed only as recommendations, unless specific regulatory or statutory requirements are 
cited. The use of the word should in Agency guidances means th& something is suggested or 
recommended, but not required. 

II. GUIDANCE (2) 

A. Drug Substance (2.‘1) 

Information on the stability of the drug substance is an ‘integral @u-t of the systematic al$x-oath to 
stability evaluation. 

..,- ,_.~. _ (__ 
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2. h’frexs Testing (2.1.2) 

Stress testing of the drug substance can help identify the likely $gradation p&duct,s, which can 
in turn help establish the degradation pathways’atid the i&ri&ic stability of the mol&ule and 
validate the stability indicating power of the analytical procedures used. The nature of the stress 
testing will depknd on the indi&I~al drug substance and the type of drug product involved. 

Stress testing is likely to be carried out on a single batch ofthe drug Gbsta&e.“‘ThG t&&g ’ 
should include ihe effect of temperatures (in 10°C increments (e.g., SOOC, GO’C) aGove thAt for 
accelerated testing), humidity (e.g., 75 percent relative hutii&tj; or‘greate;) where appropriate, 
oxidation, and photolysis 6n the &ug substance. The testing should also evaluate the 
susceptibility of the drug substance to hydrolysis across a wide range of pH values when it7 
solution or suspension. Photostability testing should be an integral part of stress t&ing. The 
standard conditions for photostability testing are describ’ed in ICH 1311HPhotost~~biiif~t Testing of 
New Drug St~~Tis&irice.s aiiuiPr%&is: ‘~ ‘. 

_,/(. .I‘ / .?,_ll) .i ,“, ., _/. L,. - 

_. .) 
Examining degradation products under stress c?n@ions ii useful’in e&abllshing‘de&dation ,LI. -,. 
pathways and developing and validating suitable analytical proced&es. How&&, Such 
examination may not be necessary for certain degradation prdd&t”s i? it‘has b&en d&&strated 
that they are not formed under atGl&at6d~@- f6g$ei-%st6$ge d;b;;:df66ns. ‘/ ” 

Results from these studies will form an integral part of the information provided to i-egulatory 
authorities. 

3. LSelmYion of Bafches (2. I. 3) 

Data from form&l stability studies should be proGid&d‘on at%ast ‘&ree primary bat&e; bi“the 
drug substance. ‘The batches should be manufactui-edio .? min‘i~ntil4~of pilot scale by the same 
synthetic route as production batches and using a method of‘niLntifactu;& and &-ocedure tliat il ,.-,;:.r .d‘-\*Ai / *, s.,*. , “,; 
simulates the final process to be us&l f’dr p?od&ioti t&&s. The overall quahty 6ftt?&&hes ’ 
of drug substance placed on formal stability studies shoul‘d 6‘e &%%ent&% &f the {&%$ of the 
material to be made on a production scale. 

Other supporting data can be provided. 

The stability studies should be conducted ofi the drug substance pa&aged in a cont&er closure 
system that is the same as or simulates the ljackaging prdposed ‘for storage and distribution. 
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,a 
I pec~fications: Tcs/ Y P rocedwes end Acceptnncc Crilerin~ f& New Drug S~,hstc~r~ce.~ and New 
Drug Prodwts~ Rit~l~chnok,gicn~~~~~~~~~~r~~~i~~~o~~rci.~. In ,addi&on; spkci fication for degradation 
products in a drug substance‘is discussed in ICI3 Q.3A hpwities in’Ncw Drug Substances. 

Stability studies should include testing of those attributes of the drug substande tha;’ are 
susceptible to change during storage and are likely to-inflkence quality, safety, and/or efficacy. 
The testing should cover, as appropriatk, the physical, chemical, bibld$:ic&’ and &ibbiblogical 
attributes. Validated stability-indicating analytical procedures ‘should be applied-’ ‘*h&h& and 
to what extent replication should be performed should depend on’the results from vhiid%on 
studies. 

6. Testiq Frequency (I. 1.6) 

For long-term studies, frequency of testing should be sufficient to establish th”e, stabjjity profile of 
the drug substance. For drug substances with a proposed retest period of at least 12 months, the 
frequency of testing at the‘lohg&rm storage condition s&$‘la hoimall’y b6 eGkry.3 %6nths over 
the first year, every 6 months over the second year, and annually thereafter through the proposed 
retest period. 

At the accelerated storage condition, a minimum of three time points, including the’initial anti 
final time points (e.g., 0, 3, a$ ~,~~~or$l?s), fro]? a b-month study is recommevded. Where an 
expectation (based on deGlopment %l%rience) exists t&i tiie;results’frsm’acckl~rated &dies “_X ..,, _ “; , ,.*.“y-~*,, _,,_, ,_s+ - ._ 
are likely to approach significant”&ange criteria, inc;ease;i~“~~~t~~~si~i~~~~^donducted either by 
adding samples ‘at the final time point or inchiding a fdurth ‘time i;biiit in &e*study &sign. ’ 

When testing at the intermediate storage condition is called for as a result of significant change at 
the accelerated storage condition, a minimum of four time points, including the initi’al and final 
time points (e.g.: 0, 6, 9, 12 months), froth a 12-month study is recommended. 

In general, a drug substance should be evaluated under storage conditions (with appropriate 
tolerances) that test its thermal stability and, if applicable, iIS ,$i#%‘%y~to &%&ire: The storage 
conditions and the lengths of studies chosen should be sufficient tb’;over storage, shipment, and 
subsequent use. 

The long-term testing should covkr a minimum of 12 mc+hs’ duration on at least t&-ee $liary 
batches at the tjlne of sub,nission’“a~d ,~o; Jo ~~ continued ~~r~~a r;er-~~cl 0”~ t;me’ su~~~ient to cOver 

the proposed retest period. Additional data accumulated during the assessment period of the 
registration application should be submitted to the authqrities if yequested.. D&a from the 
accelerated storage condition and, if’appropriate, from the intermediate storage condition can be 
used to evaluate the effect bf short-term excursions-outside the Iabe! storage conditibni (such ‘as 
might occur during shipping). 

Long-term, accererated, and, where appropriate, int&&kdi& storage cbr;ditions for hrug 
substances are detailed in the sections below. The gent%-al case shouid applyiPthe’d~i:sudstance 
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. j . , , ”  > . _ ~  
i /  _  ; ;  * . .  

/  , , , .  

i s  n o t s p e c i fi c a l l y  c o v e re d  b y  a  s u b s e q u e n t s e c ti o n . A l te rn a ti v e  s to ra g e  c o n d i ti o n s  c a n  b e  u s e d  i f 
j u s ti fi e d . 

a . G e n e ra l  c a s e  (2 .1 .7 .3 ) 

S tu d y  
“. . , . , ,  . . “ , ~ . < i  / * s e . , .  I  . n  , < ; _ . x I  P. , ,  X , . 1  * . “ A  ,: ,  & i i - .  i  I , j l  ( _‘  

~ S to ra g e ~ ~ o n d i ti b n  ” 
, ,’ / 

M i n i m u m  ti m e  p e ri o d  c o v e re d  
( b y  d a ta  a t s u b m i s s i o n  

L o n g -te rm *  2 5 ° C  h  2 ”C /6 0 %  R H  f 5 %  R I-I 1 2  m o n th s  

3 0 ° C  i  2 W 6 5 : R H  ,i  .5 %  R H  

In te rm e d i a te *  *  3 0 ° C  f 2 ”C /6 5 %  R H  ‘I 5 %  R i r 6  m o n th s  

A c c e l e ra te d  4 0 ° C  *  2 ”C /7 5 %  R H  *  5 %  R II 6  m o n th s  

*  It i s  u p  to  th e  a p p l i c a n t to  d e c i d e  w h e th e r l o n g -te rm  s ta b i l i ty  s tu rd i e s  a re  p e rfo ri -k d  a t ’ ’ 

If l o n g -te rm  s tu d i e s  a re  c o n d u c te d  a t 2 5 ° C  i . 2 ”C /6 0 %  R H  f 5 %  R H  a n d  s i ~ ~ (fi % a n ~  i h a n g ;‘ 
o c c u rs  a t a n y  ti m e  d u ri n g  6  m o n th s ’ te s ti n g  a t th e  a c c e l e ra te d  s to ra g e  c o n d i ti o n , a d d i ti o n a l  
te s ti n g  a t th e  i n te rm e d i a te  s to ra g e  c o n d i ti o n  s h o u l d  b e  c o n d u c te d ’a n d  e v a l u a te d  a g a i n s t x . _ ,” _ I. I” 
s i g n i fi c a n t c h a n g e  c ri te ri a . T e s ti n g .a t th e ”i n te rm e d i a te  s to ra g e  c o n d i ti o n  s h o u l d  i n c l u d e  a l l  te s ts , 
u n l e s s  o th e rw i s e  j u s ti fi e d . T h e i n i ti a l  a p p l i c a ti o n s h o u l d  i h c l u d e -a  k ti n i m u m  o f 6  m o n th s ’ d a ta  
fro m  a  1 2 -m o n th  s tu d y  a t th e  i n te rm e d i a te  s to ra g e  c o n d i ti o n . 

S i g -n fi c a n t c h a rg e  fo r a  d ru g  s u b s ta n c e  i s  d e fi n e d  a s  fa i l u re  to  m e e t i ts  s p e c i fi c a ti o n . 

b . D ru g  s u b s ta n c e s  i n te n d e d  fo r s to ra g e  i n  a  re fri g e ra to r (2 .1 .7 .2 ) 
_ , * .. 

S to ra &  c o n d i ti o n  
,., . ,,, ..j j . ::,.L  ,f< ~  . 1 ;*  L  $ l * .< J .,* ,. “.. (_ ‘. I.rl ”* i ~ Y , ,i i n i  .A . 1  ‘,, ‘, i  

S tu d y  M i n i m u m  ti m e  p e ri o d ’c h v e re d  
b y  d a ta  a t s u b u i i s s i o n  

L o n g -te rm  5 ”C h  3 ° C  ._  1 2  m o n th s  ~ ~  
A c c e l e ra te d  2 5 ° C  f 2 ”C /G O %  R H  f 5 %  R H  6  m o n th s  

D a ta  fro m  re fri g e ra te d  s to ra g e  s h o u l d  b e  a s s e s s e d  a c c o rd i n g  to  th e  e v a l u a ti o n  s e c ti o n  o f-th i s  .” L  i  
g u i d a n c e , e x c e p t w h e re  e x p l i c i tl y  n o te d  b e l o w . 

If s i g n i fi c a n t c h a n g e  o c c u rs  b e tw e e n  3 ., a n d  6  m o n th s ’ te s ti n g  a t th e  a c c e l e ra te d  s to ra g e  c o n d i ti o n , 
th e  p ro p o s e d  re t& t p e ri o d  s h o u l d  a , b & & d  o n  th e  i G l ’% ~ % k  & $ i  & & & ~ ~  i t & ‘$ i & i -t$ m  
s to ra g e  c o n d i ti o n . . 

If s i g n i fi c a n t c h a n g e  o c c u rs  w i th i n  th e  fi rs t 3  m o n th s ’ te s ti n g  a t th e ‘a c c e l e ra te d  s to m g e  ‘” ‘,“” ., _ , , ;“-/.‘<  ,,. _ X ’^ . ~ .” .“. 
c o n d i ti o n , a  d i s c u s s i o n  s h o u i d  b e  p ro v i d e d  to  a d d re s s  th e  e ffe c t o f s h o rt-te rm  e x c u rs i o n s  o u ts i d e  
th e  l a b e l  s to ra g e  c o n d i ti o n  (e .g ., d u ri n g  s h i p p i n g  o r h a n d l i n g ). T h i s ’d i s c u s s i o n ~ k a n  b e  s u p p o rte d , 
i f a p p ro p ri a te , b y  fu rth e r re s ti n g ”o n  ‘i  s i n g l e  b a tc h  o fth e ’d ru g  s u b s ta n c e  fo r a  p e ri o d  s h o rte r th a n  
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3 months but with more frequent testing than usual. It is considered unnecessary to continue to 
test a drug substance through 6 months when a significant change has occurred within the first 3 
months. 

C. Drug substances intended for storage in afre&er(2.1:7.3) . ’ 

Study 
,̂” _*  .i‘,_. /_ >,I) I LI, ,~rr..~i,“~r~,,-; _,,,_: SC  ,, ~~q,‘ Sfi”.” ;.“,u_.,- - ,gi.<,-I ,,._ > 

Storage condition Mininwm time period covered 
by data at submission 

Long-term -20°C k 5°C 12 months 

For drug substances intended for storage in a freezer, the retest period should be based on the 
real time data obtained at the long-term storage condition. Inthe absence of an accelerated 
storage condition for drug substances intended to be stored‘ in a freezer, testing ona single batch 
at an elevated temperature (e.g., 

:__ 
5°C f 3°C or 25°C i 2°C) for an appropriate time period should 

be conducted to: address the effect of‘short-term excursions outside the proposed label storage 
condition (e.g., during shipping or handling). 

d. Drug substances intended for storage below -20°C (2.1.7.4) 

Drug substances intended for storage below -20°C should be treated on a case-by-case basis. 

When available long-term stability data on primary batches do not cover the proposed retest 
period granted at the time of approval, a commitment should be made to continue the s\ability 
studies postapproval to fit&y esla’bli~~‘t~~‘re~~s~‘pe~~i;;d. ‘. - 

,, ~_ 3% 
Where the submission includes long-term stability’data’on three $&!h.tction batches’covering the 
proposed retest period, a postapproval commitment is considered unnecessary. ‘*%&-wise, one 
of the following commitments should’be made: 

“.“/ , 

e If the submission includes data from stability ‘studies on at least three production 
batches, a commitment should be made to continue these studies through the 
proposed retest period. 

* If the submission includes data from statiility studies on fewer thanthree 
production batches, a commitment should be made to continue these’studies 
through the proposed retest period and to place additional production batches, to a 
total of at least three; on jong-term stability studies through the proposed retest 
period 

0 If the submission does not include stability data on production batches, a 
commitment should be made to place the first three production batches on long- 
term stability studies through. the proposed retest period.. 

6 



The stability protocol used for long-term studies for the stability commitment should be the same 
as that for the primary batchks, utile& othe&+e sci&ifi&ally justified. ^ ‘. 

The purpose of the stability study is to establish, based on testing a minimum of three batches of the dmg substance and e”alu.ting the stabiiiij;in~~rl~~t;on*~~c,~~~~~~ is al;p;~--r;~‘te;‘~~su,~s Of 

the physical, chemical, biological, atid micrbbi.~lb,oical’test~~la ret$t’period $plic&le td all 
future batches df thedrug substance manufactured under similar cii-cumstances. The degree of .., /x l‘..j* ~., , _I ,+a ^A 
variability of individual batches affects the &Edence that 

.‘“,. .-“<ll,*x. .a* .,% Z>^, ,, ,e%&*~.i~ -XL; a>, ‘.,, a *~,iQi+ .“S.{Q, 

within specification throughout &e.a$&d retest.p&ioh. 
a f%ture production batch ~111 remain 

’ “‘. 
: 

The data may show so little degr&&‘io~ and so ‘I’;ttlk.variabi*litv-tljat it” iS i&ire% fioli ‘iooking at 
the data that the requested retest period will be granted. Under tlie% circumstances, it is 
normally unnecessary to go through the formal statistical analysis; providing ajusti’fication for 
the omission should be sufficient 

An approach for analyzing the data on a quantitative attribute that is expected to change with 
time is to determine the‘time at whi’cli the’i5perdel;tl6ne-.c;i~~~-~~~~~~~~~”e’ilmit ib;‘th&” niean 
curve intersects the acceptance criterion. If analysis shows that the batch-to+at$ &,riability is‘ 
small, it is advantageous to combine the data into one overall esti;na& “?I?& &n 6k %& by first -1 ‘. L* 
applying appropriate statistical tests (e.g., p’values’for leGe(of G&&&an&e of &jection of more *--.*“’ L .\s?,. * . ..* ,.d , )’ *-I” * 1 
than 0.25) to the slopes of the re&&&%‘lines‘and %er”o ii‘ine mtercepts for the ind&idu&l batches. 
If it is inappropiiate to c&bin& &$a ‘fro& s&era1 b&hk$ g$ &&Iii’“~et~~f’pef6d $h&ld be 
based on the mi@num time a bat& ‘can‘ be &$&ted ‘to rem’giti &%ri”$ceptance criteria. ). 

The nature of any degradation relationship will determine whether the data should 6e /_ *s __ :..i rr ‘,, ‘.” j, /_,/ /. 
transformed for ‘linear regression’ar&l$is. Usually the relat6nsh~~ 6an~be represented by’ a 

i ;. . 

linear, quadratic, or cubic functiop on an arithmetic or 16gSitli&ti sGleel SG&~i”d&i~t’h&ls 
should be employed to test the goodness of fit of the data on all batches and coinbinkd‘batches ,, ” _,, .^_ .‘_ ,_ ._l.>,,__. w , ,. ,‘ I-/ .i. _) ..- -: 
(where appropriate) to the assumed digrad&&i? irr% & &rve. 

‘\. ,* I 1 . ., I “” 
Limited extrapolation of the real time data f&i- the lo”n&te?ii “storage co&‘& beyond the 
observed range to extend the retest period can be undertaken at approval time if just,ified. This _ ,” .,.. , ,_- ” 
justific&tion should be bask;l,.fo;“exal~~le, on‘what is‘kn&$&out the mechanism of ..^“,_. ._) / ._ ,. 
degradation, the results oftesting under accelerated conditions, the goodness of,.+ c~fc~y ‘f’ I . 
mathematical model, batch size, and/or existence of suppoItilig~~~il;ty*dat;;. However, this 
extrapolation assumes that the same degradation rklationship wili c6ntinue to appl? be&n> t‘he 
observed data. 

Any evaluation should cocer riot pnly thk assay, but also the iev& ofaefi;adat;on.‘~;dd;cts and 
other appropriate attributes. 
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A storage statement should be established for the labeling in accordance with relevant 
national/regional requirements, The statement should be based” on the’stab;i;ty’kvaluation of the 
drug substance. Where applicable, specific instructions~shotild be’provided; pai-ti&rlarry for drug 
substances that cannot tolerate freezing. Terms such as nnihieni condi’ilj’cms ‘or iwom ie~@xrnfure 

should be avoided. 

A retest period should be derived from the stability information, and a retest date should-be 
displayed on the container label if appropriate. 

B. Drug Product (2.2) 

1. Gm?JXY/ (2.2. I) 

The design of the formal stability studies for the drug prddu’ct‘shb’bid bk‘based.on knowledge of 
the behavior and properties of the drug sub+stance, results from stability studies on the drug ,, “I. .‘ 
substance, and experience gained fro’m clinical formuIatron studies: ‘The.likely changes on 
storage and the rationale for the sel’ection.of attrib.utes~ to be tested in’the fbrid stabiiit‘y studies 
should be stated. 

Photostability testing should be conducted on at least one primary batch of the drug product if 
appropriate. The standard conditions for photo-stability testing are described in ICH-QIB. 

3. s&cliorl of Hcrfchcs (2.2.3) 

Data from stability studies should be provided on at ‘least three primary batches of the’d~rug ’ ’ 
product. The primary batches should be of the same forrmXZion%d’ packaged ‘in *the same 
container closure system as proposed for marketing. The manufacturing process used for 
primary batches should simulate that to be applied to production tiatches and should provide 
product of the same quality and meeting ‘the saine’spe%lti6a’tion as’that intended for marketing. 
Two of the three batches should be’atleast pilot scale batches, and the third one can be smaller if 
justified, Where possible, batches of the drui product &&ii‘frd b&'~&"Jf~$$$b;y~~f~~ d$&& 

batches of the drug substance. 

Stability studies should be performed on each individual strength and container size of the drug 
product unless bracketing or matrixing is applied. ’ __ 1 ” 

j^.. ;.., L 

Other supporting data can be provided 

Stability testing should be conducted on the dosage form packaged in the container closure 
system proposed for marketing (includin g; as app&@~[&: &y <&)n&-$'p~&a$ng gid‘ 
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container label). Any available studies carried out on the drug product outside its immediate 
container or in other packaging materials can form a useful part of the stress testing bf the dosage 
form or can be considered as supporting inforliation, &$&~ively. 

Specification, which is a list of tests, references to ?palytical procedures, and proposed 
acceptance criteria, including the concept of different acceptance criteria for rel&G^&d shelf life 
specifications, is addressed in ICH.QGA and QGB. In addition, sp‘ecifi&tion fb;r “de&%d&oL 
products in a drug product is addressed in ICH c)3B hpurifies iri I$& bi:@ l%ih;l’ti. 

Stability studies should include testing of those attributes of the d&c product that are susceptible wi( x. ,_, i,, * :. Ij 
to change during storage and are likely-to i~fl‘ti&i& @lity’~&fktj;; and/or efficacy.‘?‘&~estitig 
should cover, as appropriate, the physical, chemical, biological, and microbiological &tributes, 
preservative content (e.g., antioxidant, antimicrobial pr&erG&Ve),~sir;d f&cti’otiality’t&ts (e.g., 
for a dose delivery system). Analytical procedures should be fully validated‘and stability 
indicating. Whether and to what extent replication should be performed will depend on the 
results of validation studiks. 

Shelf life acceptance criteria should be derived from consideration’of all availab‘le stability 
information. 

.-I _,,( _ . . . . . “,,.“I I _ .“-,“a., *, ,~l ^, .I /, )I “, 
It may be appropri& to have ju’stifiable differences between the shelf’Lfe and 

release acceptance criteria based on the stability evaluatiori’atid &e &ang&s obiefied~ on storage. 
Any differences between the release and shelf life at+ptance criteiia fbr antimicrobial 
preservative content should be supported by a validated correlation of chemical content and 
preservative effectiveness demonstrated during drug development on the product in its final 
formulation (except for preservative concentration) intended for marketing. A single primary stabi]ity batch df the’ d;;lg prohuct ‘shou]$be-~estea pbr an’tiIli‘i*c-“;b~;, ‘piese‘rvati~e~‘e~f~~~~~enkss ” 

(in addition to preservative content) at the proposed shelf life for ve&5cation purpose;, 
regardless of whether there is a diffet%Gce beiweeti the r%re&G atid 3%3fMe adceptance ciiteria 
for preservative content. 

For long-term studies, frequency of testing should be sufficient to establish the stability profile of 
the drug product. For products with a propdsed shelf life ofG’l&a3”r? i%%l&,’ &k &juency of 
testing at the long-term storage condition ,4ibuld‘norni~lly be every 3 &i&ths’o<er the first year, 
every 6 months over the second year, and annually thereafter thrdugh tlXproposed shelf life. 

At the accelerated storage condition, a !ni$mum of t’hree tine points, including the initial and 
final titne points (e.g., 0, 3, and 6 mo&hs), f’r&h a’B~~~~nth’;fudy’is.recommknded. “%Gikre an 
expectation (based on develop&nt experiende) exists that results frotn accelerated testing are 
likely to approach significant change criteria,.increasediestinS”slio~~~~~~’~~on~~~~~d.‘~~ther b) ” 
adding samples at the final time point or by incl%linS g f&irth tin% pbint.in the study design. 

. 
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When testing at the intermediate storage condition is called for as a result of significant change at ,^_1 ,“_ A‘,.,_ ,” .,.“-c-, “l”li*^,., *.eil-~ 2%. 
the accelerated storage coridition, ? minimum offoui timi points, mcludmg the mitral and‘&i’al” 
time points (e.g., 0, 6, 9, 12 months), from a 12-month study is recommended. 

Reduced designs (i.e., matrixing or bracketing), where the testing‘ frequency is reduced or certain 
factor combinations are not tested at all, can be applied ifjustified. / 

In general, a drug product should be evaluated under storage conditions (with appropriate 
tolerances) that test its thermal stal$lit$ and, if ap$i&ble; ‘its .4&&‘iti’l$ to m&s&$ or $otent;al 
for solvent loss. The storage conditions and the lengths of studies chosen should be sufficient to 
cover storage, shipment, and subsequent use. 

Stability testing of the drug product after constitutipn.~~.~!-l~~~;~fa;piicabie, *&oul’d’b_k ’ 
conducted to provide-inftirmat‘io6 for’the labeling on the preparation,” ,%r~~&“&i~~~i?$ ,{Gd in- ” 
use period of the constituted or diluted prod’bct. T%is t&tin-g should 66 jjerfor&&$dn the _ 
constituted or diluted product through the proposed in-use period on primary batches as part of j _, _, 1. 
the formal stability studies at initial and final time @i&, ~$4 if?iiIi slielf li?e, iotig-term data 
will not be available before submission, at 12 months or the last time point for which data will’be 
available. In general, this testing need not be repeated dn cornmitlient batches 

, 

The long-term testing should cover a minimum of 12 months’ duration on at least tl>ree primary 
batches at the time of submission and should be continued for a peribd of time sufficient to cover 
the proposed shelf life. Additibnal data ac&&ated du&ng the“&ses&nent pefiod G;f‘the 
registration application should be submitted to the auihorities “ifreque&kdJ ‘Data fro% the 
accelerated storage condition and, if appropriate, from the interme%‘%e’$tor@e &d’iGon can be‘ 
used to evaluate the effect of short-term excursions outside”th&‘labei storaie conditions (such as’ 
might.occur during shipping). 

..,. I ‘ 

Long-term, accelerated, and, where appropriate, intermediate storage conditions for drug (,., _:, _/“., “j‘“_ ,-.,*v ,r .r., a ̂, ,( .* 
products are detailed in the sections below. The @e&x-al case-;houId apply If the drti”gjroii&%is 
not specifically covered 6y a sul%eiuent sectio’r;:‘ di&%%%‘~tbt%~~ cond&o& can be used if 
justified. 
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I ..k . 1. ,^ . _.; ,” ,’ ., 

.,, 

Contnins Nonbinding Recom n~enhtion~ 

a. General case (2.2.7. I) 

Study 

Long-term*  

Storage conditiou IVlirl~~.mum time period covered 
by data at submission l.j ” 

2S°Ci2"C!60% RHhS%RH 12 months 
or 

30°Ci2"C/65% RH*S%RH 

Intermediate* * 30°Ci2"C/65% RHrtS%RH 6 months 

Accelerated 40°Ci2"C/75% RH*5%RH 6 months 

* It is up to the applicant to decide whether long-term  stability sturdies are performed at 
25°C ~“2”C/60% RH i 5% RIXol: 30°C f 2OC/65% RH & S-%XI-i. 

If long-term  studies are condcuted at 25°C f 2”C/60% RH & 5% RH and s~,q~@&f chmge 
occurs at any time during 6 months’ testing at the accelerated storage condition, additional 
testing at the intermediate storage condition should be conducted and evaluated against 
significant change criteria. The initial application should include a m inimum of 6 months’ data 
from  a 12-month study at the intermediate storage condition 

In general, .cign$cmf charred for a drug product is defined as one or more of the following (as 
appropriate for the dosage form ): 

> 

cl A 5 percent change in assay from  its initial value, or failure to meet the 
acceptance criteria for potency when using biological or immunological 
procedures 

Any degradation product’s exceeding its acceptance criterion 

Failure to meet the acceptance criteria for appearance, physical attributes, and 
functionality test (e.g., color, phase sedaration, resuspendibility, caking, hardness, 
dose delivery per actuation). However, some changes in physical attributes (e,g., 
softening of supl&itories, melting of &eams) may be expected under accelerated‘ 
conditions. 

e Failure to meet the acceptance criterion for pH 

e Failure to meet the acceptance criteria for dissolution for I2 dosage units 

b. Drug products packaged in impermeable containers (2.2.7.2) 
~ 

Sensitivity to moisture or potential for solvent loss is not a concern for drug products packaged 
in impermeable containers that provide a permanent barrier to” passage of moisture or solvent. 
Thus, stability studies for products stored in impermeable containers can be conducted under any 
controll,ed or ambient humidity condition, 
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C. Drug  p roduc ts p a c k a g e d  in  s e m i p e r m e a b l e  c o n ta iners~(2.2 .7 :3)  

A q u e o u s - b a s e d  p roduc ts p a c k a g e d  in  s e m i p e r m e a b l e  c o n ta iners  shou ld  b e  eva lua ted  fo r  p o te n tia l  
w a ter  loss in  add i tio n  to  physica l ,  Chemica l ;  b ihTog ica1 ,  a n ~ ‘l~ i c rd~~~~bg i c~ l .~ t~ ~ ility.“’ This  
eva lua t ion  c a n  b e  car r ied  o u t u n d e r  cond i t ions  o f l ow  reltit i;/e~ h u ’l”; l id i~y~ 2s  d i&ssed  b & w . x 
Ultim a tely, it shou ld  b e  d e m o n s trated th a t -aqueous -based  d rug  p roduc ts s to;ed in  s e n $ l & $ n e a b l e  
c o n ta iners  c a n  wi ths tand low re lat ive humid i ty  e n v i r o n m e n ts. O the r  c o m p a r a b l e  a p p r o a c h e s  c a n  
b e  d e v e l o p e d  a n d  repor ted  fo r  n d n a j u e o u s , so lven t -based  Ij;l;ia u & Y  “>  “’ I-* ‘- *- ~  “-.” ” ’ 

S tu d y  S to r a g e  cond i t ion  

L o n g - te r m  * 25°C  i 2 ”C /4 0 %  R H  f 5 %  R H  1 2  m o n ths  

30°C  i 2 ’C ,3 S ; RF  It 5 %  R H  

In te rmed ia te*  * 

Acce le ra ted  

M i n i m u m  tim e  pe r iod  cove red  
by  d a ta  a t submiss ion  

30°C  i 2 ”C /6 S %  R H  f 5 %  R H  1  6  m o n ths  
I 

40°C  i 2 ”C /n o t m o r e  th a n  1  6  m o n ths  
(NMT)  2 5 %  R H  

* It is u p  to  th e  app l icant  to  dec ide  w h e t’he r  lo i@ te r m  stabi l i ty &u rd ies  i re ~ & i$o imed  a t 
2 5 O i - 3  20C/400 /dRH* t5%RHor3~OC, * i‘Q i 3 1 3 j O ~ # ~ ~ 3 ~ ~ ~ ~  -' '- ' ;_ ". 

** If 30 °C  * 2 ”C /3 5 %  R H  f 5 %  RTi-I  is th e  I& $ - terr i i  col i’dit iol i ,  tl& e  is n o  i& r l i ied i& 
condi t ion.  

., I, “” ,.,,. ~ - _ :._ . -I I,..r i,: / ,lj ., :\ .I 

W h e n  long- te rm s tud ies & -e  c o n d u c te d  a t 25°C  If 2 ”C /4 0 %  R H  & ‘S %  R H  ar id  s igni f icant  c h a n g e  
o the r  th a n  w a ter  loss occurs  du r ing  th e  6  m o n ths’ tes t ing a t th e  acce le ra ted  s to fage’ condi t ion,  add i tiona l  tes t ing a t th e  in ter lnediate.  s t o rag~~~ ;d~ i i on  s h o ~ W ..b ~ ‘iS Z ;~ ~ ~ ~ e c i l ”.~ ~  tl& ic*;6t-- u n d e r  
th e  gene ra l  c a S e , to  e ”a lua te  th e  ;l.p e ;a tu re  .& y # &  ,~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ “~ ~ ~ ~ ~ ,~ ~ ~ ~ ~ ’~ ’,, ” ‘h  .’ I’ ((i “’ 

a l o n e  a t th e  acce le ra ted  s to rage cond i t ion  d o e s  n o t necess i ta te  tes t ing a t th e ‘in termedia te  s to rage 
condi t ion.  Howeve r , d a ta  shou ld  b e  p rov ided  to  d e m o n s trate th a t th e  d rug  p roduc t W ill n o t h a v e  
s igni f icant  w a ter  loss th r o u g h o u t& e  p r o p o s e d  sh&lf ; lE;‘f & r e d ~ &  iS ’i=  a & l  th ; ie fe i -e i ice .‘. 
re lat ive humid i ty  o f 4 0  pe rcen t R H . 

.,. ,. . 

A  5  pe rcen t loss in  w a ter  f rom its ini t ial  va lue  is cons ide red  a  s igni f icant  c h a n g e  fo i  a  p ioduc t  _ .*.._*  ,~  . .._ ... , ., ,. _ _  j j 
p a c k a g e d  in  a  s e m i p e r m e a b l e  c o n ta iner  a ft&  a n  equ iva lkn t  o f 3  m o n ths  s to rage a t’& “C & J M T  2 5  
pe rcen t R H . Howeve r , fo r  smal l  c o n ta iners  (I m L  or  less)  o r  un i t -dose’p roduc ts, a  w a ter  loss o f s  pe rcen t o r  ,n O r e  a fte r  a n  equ iva len t  o f 3  m o n tl,s’ s to rage a t j6~~i; ; i fC;i’i’..2 5 ”rj;;~ ~ ~ ~ ~ ~ ~ ~ ~ .I;~ ,~  )i /j * (“ ” 

appropr ia te  if just i f ied. “” 

A n  a l ternat ive a p p r o a c h  to  s tudy ing  a t th e  re fe rence re lat ive humid i ty  as  r e c o m m e n d e d  in  th e  
tab le  a b a te  (for e i ther  long- te rm or  acce le ra ted  t& & ig)  ‘is’p & fo r $ n g  th e ’stzibil i ty s tud ies u n d e r  .? ~ ” .,., , .a ~  ,, ,a 1 1  y_  2 ,.,ijl. _ ” A 1  “l% W  c.‘+  Z’?  B S ..” ,a ,* *>  il 
h ighe r  re lat ive humid i ty  a tid  deri i / i t ig’fh &  ~ ti& d b ss a t th e  re fe rence re jat lve humld i i y  t& u &  
calculat ion.  Th is  c a n  b e  ach ieved  by  expe r imen tal ly  d e te n t i in ing t i ie’p e r G G a tio n  tio8 ic ient  fo r  
th e  c o n ta iner  c losure  sys tem or, as  s h o w n  in  th e  e x a m p l e  b & l o w , ‘us ing  ‘Y h &  ca lcu la ted’rat io o f 
w a ter  loss rates b e tween  th e  two humid i ty  & n d i tio n .$  a t.th e  G & G  ‘& $ ? $ k ^ r a t~ ~ e . ‘~ 6 e ”‘p e Z & a tib n  
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coefficient for a container closure system can be experimentally determined by using the worst 
case scenario (e.g., the most diluted of a series of conce.ntrations) for the proposed drug product. I -, ..,_ __ ., / 

Example of m nppronch.for cletcmining rvnter loss: ,.__ ._ .% .., 

For a product in a given container closure system, container size, and fill, an appropiiate 
approach for deriving the water loss rate at the reference ielative humidity is to multiply the 
water loss rate measui-e?l at’“a’n &Zin~tiGe Glatitie htimidity .at thi: GiKe temper&i-e by a water 
loss rate ratio shown in the table below. A linear water loss rate at the alternative relative 
humidity over the storage period should be demonstrated. 

* ,\ j. 

For example, at a given temperature (e.g., 40°C), the calculated water loss rate during storage at 
NMT 25 percent RH is the wateiloss rate measured at 75 percent Rii lnultiplied-by 3.0, the 
corresponding water loss rate ratio. 

,.,-. _ I, 

I 
Alternative Reference Ratio of water loss rates at R 
relative humidity relative hilmidity giveu temperature 

60% KH 25% RH 1.9 

60% RH 40% RH 1.5 

65% RH 35% RH 1.9 

75% RH 25% RH 3.0 _ . ^ “. / ‘__j, .^ ” ,_ “~ 

Valid water loss rate ratios at relative humidity conditions other than those shown i-n the table 
above can also be used. 

d. Drug products intended for storage in a refrigerator (2.2.7.4) 

Study Storage couditiou Minimum time period covered by data 
at submission 

Long-term 

Accelerated 

sot f 3°C 12 months 

25°C f 2”C/60% RI-I 6 months 
i So/o RH 

If the drug product is packaged in a semipermeable container, appropriate information should be 
provided to assess the extent of water 1.0s~. 

Data from refrigerated storage should be assessed according to the evaluation section of this 
guidance, except where explicitly‘not$‘befb&, . ‘- _ ,,_/ ., ..-- .i I I _:, 1, : 

If significant change occurs betweell-3 and 6 months’ tksting at the &eler.&ed’storag& condition, 
the proposed shelf life should be based.on the real time data available froin the long-term storage 
condition. 
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If significant change occurs within the first 3 months’ testing at the accelerated storage 
condition, a discussion should be ljrovided to addres‘s the effect of short-term excursions outside 
the label storage condition (e.g., during shipment and handling). This discussion can be 
supported, if appropriate, by fk-ther testing on a single batch of the drug product for a period 
shorter than 3 months but with tnore frkluent testink than us&l.’ It is cbnsidered uhrkes~ary to 
continue to test a product through 6 months when a significant change has occurred within the 
first 3 months. 

e. Drug products intended for storage in a freeze; (2.2.7.5) 

Study 

Long-term 

Storage 
condition 

-20°C It 5°C 

Minimum time period covered by data 
at submission 

12 months 

For drug products intended for storage in a freezer, the shelf life should be based on the real time 
data obtained at the long-term storage condition. In the absence of an acceieiaied storage 
condition for drug products intended to be stored in a freezer, testing on‘a single batch at an 
elevated temperature (e.g., S’C f 3’V or 25°C * k°C) f& an appropriate &ie period should be 
conducted to address the effect of &or?-term excursions outside the proposed label storage 
condition. 

f. Drug products intended for storabe below -20°C (2”.2.7.6) 

Drug products intended for storage below -20°C should be treated qn a case-by-case basis 

When available long-term stability ‘data’on jjrimaly bafkhG.‘do “not‘kiver the proposed shelf life 
granted at the time of approval, a commitment should be made to continue the stability studies 
postapproval to firmly establish the shelf life. 

Where the submission includes long-term stability data”from three ‘production’bat&es covering 
the proposed shelf life, a postapproval commitment is considered unnecessary. Otherwise, one 
of the following commitments should” be made: 

e If the submission includes data from stability studies on at least three production 
batches, a commitment should be made to co,ntinue the long-teriii studies through 
the proposed shelf life and the accelerated studies for 6 months. 

a If the submission includes data from stability studies ok fewer than three 
production batches, a commitment should be niade td continue the’long-term 
studies through the proposed shelf life and the accelkratkl $%l’i&‘%~‘G &ionths, 
and to place additional production batches, to a total of at least three, on long-term 
stability studies through the proposed shelf life and on akcelkated studies for 6 
months. 
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If the submission does not-include stability data on production batches, a 
commitment should be made-to place the first three production batches on long- 
term stability studies through the proposed shelf life and on accelerated studies for 
6 months. 

The stability protocol used for studies on commitment batches should be th’e same as that for the 
primary batches, unless otherwise scientifically justified. 

Where intermediate testing is called for by a significant change at the accelerated storage 
condition f&-the primary batches, testing‘on the commitment batches can b’e conducted at either 
the intermediate or the accelerated storage condition. However, if significant dhange occurs at 
the accelerated storage condition on the commitment batches, testing at the’inteimediate storage 
condition should also be conducted. 

9. Evdmtior~ (2.2.9). 

A systematic approach should be adopted in the presentation and evaluation of the stability 
information, which should include, as appropriate, results from the physical, chemical, 
biological, and microbiological tests, including particular attributes of the dosage forin (e.g., 
dissolution rate for solid oral dosage forms). 

The purpose of the stability study is to establish, based on testing a minimum of three batches of 
the drug product, a shelf life a~d‘l~b~l &&-a~e instructions @$licablk to all ‘fLtture batches of the 
drug product manufactured and packaged under similar cGrGn~sta&%s. The d~egree’of Vaiiability 
of individual batches affects the konfidence that a fuLire prodGti&i tj&chPtiill rkmain within 
specification throughout its shelf life, 

Where the data show so little degradation and so little variability that it is apparent from looking 
at, the data that the requested shelf life will be granted, it is normally unnecessary to go through 
the formal statistical analysis; providing a justification for the omission should be sufficient. ” ,- . :. ., “, ,,- _. .,. ~,\_““~,, j ,1,,1 ..I is..,:- .“. .**..,7 ,,.. ?il ,” “. ), 

An approach for analyzing data of a quantitative attribute that is expected to change with time is 
to determine the time at which th’e 45 pet&G one-sided co&idence limit foi the”mean &tie 
intersects the acceptance criterion. If analysis shotis t~at’t~~~‘bat~~tb-batcii G$i;ibiff~y is small, ’ 
it is advantageous to combine the data into one overall estimate, This can be done by first 
applying appropriate statistical tests (e.g., p values for level of signific&ce of rejection of more 
than 0.25) to the slopes of the regression lines and zero time intercepts for the individual batches. 
If it is inappropriate to combine data from several batches, the overall shelf life should be based 
on the minimum time a batch can lie expected tb reniain iYi?hin acceptance cr%eria.-“‘. -” ’ 

The nature of the degradation relationship will determine whether the data should be transformed 
for linear regression analysis. L&ially the relationship can be represented by a linear, quadratic,’ 
or cubic function on an arithmetic or logarithmic scale. Statistical met‘liods should be employed 1 > _i ,*L1 ,a ~ 
to test the goodness of fit on all batches and’ Gmbi&d batch& (&h&r; ai;j%opnate) t”b tEe _’ 
assumed degradation line or curve. 
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Limited extrapolation of the real time data from the long-term storage condition beyond the 
observed range to extend the shelf life can be undertaken.$ approv$‘&e \fjti&ifi<d.’ This 
justification should be based, for example, on what is known about the mechanisms of 
degradation, the results of testing under accelerated conditigns, ‘~h~~~&“d%%‘o~ E‘t i;f any 
mathematical model, batch size, and/o; existence of supporting stabi‘iity- data. l&tie%r, this 
extrapolation assumes that the same degradation relationship will continue to apply beyond the 
observed data. 

Any evaluation should consider not only the assay but also the degradation products and other appropriate attributks- where appropriale[“attk~t~~n &-fa j-;‘.-+iy-& reSie.tiing $e”.gdequacy of 

the mass balance and different stability and degradation performance. 

A storage statement should be established for the labeling in accordance with relevant 
national/regional requirements. The statement should be based on the’stabijity evaluation df the 
drug product. Where applicable, specific instruction should be pioGide$ particularly for drug 
products that cannot tolerate freezing. Ter& such as tvdienf corrdithns or round fen~pem~ure 
should be avoided. 

There should be a direct link between the label storage statement and the demo+ratecl stability 
of the drug product. An expiration date should be displayed on the container label. 



GLOSSARY (3) 

The following definitions are provided to facilitate interpretation of the guidance _) 

Accelerated testing: Studies designed to increase the rate of chemical degradation or physical 
change of a drug substance or drug product by using exaggerated storage conditions as p&-t of 
the formal stability studies. Data from these studies, in addition to long-term stability studies, 
can be used to assess longer term chemical effects at nonaccelerated conditions and to evaluate 
the effect of short-term excursiofis outside the label storage conditions such as might occur 
during shipping. Results from accelera‘ted testing &dies are not always predictive of physical 
changes. 

Bracketing: The design of a stability schedule such that only samples on the extremes of certain 
design factors (e.g., strength, package size) are tested at all time points as in a full design. The 
design assumes that the stability bf any intermediate leveis‘is’rkpres&ted by’ihe stabil’&y ofthe 
extremes tested. Where a range of strengths is ‘to be tested, bracketing is appliczible if the 
strengths are identical or very closely related in composition‘(e.g.,-for a tablet‘iange’tiade with 
different compression weights of a similar basic granulation, or a capsule range made by filling 
different plug fill weights of the same basic composition into different size capsule shells). 
Bracketing can be applied to different container sizes or different fills in the same container 
closure system. 

Climatic zones: The four zpnes.in the world that are distinguished by their characteristic, 
prevalent annua) climatic conditions. This is based on the concept described by W. Grimm 
(Drzgs MU& in Germay, 28: 196202, I 985 and 29:39-47, 1986). 

Commitment batches: Production batches of a drug substance or drug product for which the 
stability studies are initiated or completed postapproval through a cdmmitment made in the 
registration application. 

Container closure system: The sum of packaging components that together contain and protect 
the dosage form. This includes primary: packaging components and skcondary packaging 
components if the latter are intended to provide additional protection to the drug product. A 
packaging system is equivalent to a container closure system. 

Dosage form: A pharmaceutical product type (e.g., tablet, capsule, solution, cream) that 
contains a drug substance generally, but not necessarily, in association with excipients. 

Drug product: The dosage form in the final immediate packaging intended for marketing. 

Drug substance: The unformulated drug substance that may subsequently be formulated with 
excipients to produce the dosage f&m. 

Excipient: Anything other than the drug substance in the dosage form. 
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1. . 

Expiration date: 
., ,.. .-, ,>*,> . _ 

The date placed‘on the container iabel~of acd6ig jjroduct destgnatmg the time 
prior to which a batch of the product is expected to remain within the approved shelf life 
specification, if stored under defmed conditions, and after which ‘i‘t must not be used.’ _ i_ ‘ 

Formal stability studies: Long-term  and accelerated (and intermcdjate) studies undertaken on 
primary and/or commitment batches according to a prescribed stability protocol to establish or 
confirm  the retest period of a drug substance or the shelf life of’adi-i~g tit-oduct. ’ )_ “ 

Impermeable containers: Containers that provide a permanent barrier to the passage of gases 
or solvents (e.g., sealed alum inum  tubes for semi-solids, sealed glass ampoules for solutions). 

Intermediate testing: Studies conducted at 3O”C/G??%~~~ and”designed to moderately increase 
the rate of chemical degradation or physical changes for a drug substance or drug product 
intended to be stored long-term  at 25°C 

Long-term  testing: Stability studies under the recommended storage condition for the retest 
period or shelf life proposed (or approved) for labeling. 

Mass balance: The process of adding together the assay value and 1eveIs of degradation 
products to see how closely these add up to 100 percent of the m&l  value, with due 
consideration of the margin of analytical error. 

Matrixing: The design of a stability schedule such that a selected subset of the total number of 
possible samples for all factor combinations is tested at a specified time point. At a subsequent 
time point, another subset of samples for all factor combinations is tested. The design assumes ,” 1,, 
that the stability of each subset of samples tested represents the”stabil&‘of a‘il samples at a given 
time point. The differences in the samples for the same drug product should be identified as, for 
example, covering different batches, different strengths, different sizes of the same container 
closure system, and, possibly in some cases? different container closure systems. > L/r . , 

Mean kinetic temperature: A  single derived temperature that; if maintained’over a defined ., ‘, .Ij ._ I, ^  
period of time, affords the same thermal challenge to a drugs‘ubstance or drug product as w&id 
be experienced over a range of both higher and lower temperatures for an equivalent defined “-,” 
period. The mean kinetic temperature is higher than the arithmetic‘ mean teinperature‘and takes 
into account the Arrheriius equation. 

When establishing the mean kinetic temperature for a defined period, ‘the formula of J. D. 
Haynes (J Phnr~~. SC?., 60:927-929, 1971) can be used. 

New molecular entity: An active pharmaceutical substance not previously contained in any 
drug product registered with the national or regional authority concerned. A  new salt, ester, or 
noncovalent bond derivative of an approved drug substance is considered a new molecular entity 
for the purpose of stability testing under this guidance. 

Pilot scale batch: A  batch of a drug substance or drug product manufactured by a procedure 
fully representative of and simulating that to be applied to a full~production scale batch. For 

i( ,  
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solid oral dosage forms, a pilot scale is generally, at a minimum, one-tenth that of’a.full 
production scale or 100,000 tablets or capsules, which&& iar&er.- . 

Primary batch: A batch of a drug substance or drug product used in a formal stability study, 
from which stability data are submitted.in i registration application foi the l$q3ose df 
establishing a retest period or shelf life, respectively. A primary batch of a drug sbbstance 
should be at least a pilot scale batch. For a drug prbduct, two of th&“th%e batdhes slibuld be at 
least pilot scale batch, and the third batch can be smaller if it is representative with regard to the 
critical manufacturing steps. However, a primary batch may be zi production batch. 

Production batch: A batch of a drug substance or drug product manufactured at production 
scale by using production equipment in a production facility as specified in the application. 

Retest date: The date after which samples of the drug substance should be examined tb ensure 
that the material is still in compliance with the specification and thuS suXal?l& for use in the 
manufacture of a given drug product. 

Retest period: The period of time durittg which the drug substance is expected to remain within 
its specification and, therefore, can be used in the manufacture of a given drug product,’ provided 
that the drug substance has been stored under the defined conditions. After this period, a batch 
of drug substance destined for use in the manufacture of a drug product shoufa be retested for 
compliance with the specification and then used immediately. A’t&h of dhg subZide’c& be 
retested multiple times and a different portion of the batch used after each retest, as long as it 
continues to comply with the specification. For most biotechnologicalibiological substances 
known to be labile, it is more appropriate to establish a shelf life than a retest period. The same 
may be true for certain antibiotics, 

Semipermeable containers: Containers treat allow the passage of solvent, usually water, while 
preventing solute loss. The mechanism for solvent transport occurs by absorption into one 
container surface, diffusion through the bulk of the container inaterial:, arid desbrption -from the 
other surface. Transport is driven hy a partial pressure gradient. Ej;a,plds*d‘fsemiperlneable 
containers include plastic bags and %iirigid, low-densit~~&I‘$e%yieti~‘(LI%E) p&&es for 
large volulne parenterals (LVPs), and’LDPE Bmpoules, bottles, and &Is. 

Shelf life (also referred to”as &$ir6’tioli datirig +ridd)‘: ‘The’ti‘tne p&iod’duii@ tili’ich a d’tig 
product is expected to remain within the approved shelf life specification, provided that it is 
stored under the conditions defined on the container label. 

Specification: See ICH Q6A and QGB. 

Specification, Release: The combination of physical, chemical, biological, and microbiological 
tests and acceptance criteria that determine the suitability of a drug $bdut5t.at the ti;n& of its 
release. 
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Specification, Shelf life: The combination of physical, chemical, biological, and 
microbiological tests and acceptance criteria that deiermine‘the suitability of a‘ d&g substance 
throughout its retest period, or that a drug product should meet throughout its shelf life. i. .l. _\ . . 

Storage conditi.on tolerances: The acceptable variations in temperature and relative humidity 
of storage facilities for formal stability stud’&. %‘he equipment s6otild b&‘ca$&le*of controiling 
the storage condition within the ranges defined in this guidance. The actual temperature and 
humidity (when controlled) should be ivonitored.during &ability storage. Short-t&in spikes due 
to opening of doors of the storage facility are accepted as unavoidable. .The effect of excursions 
due to equipment failure should be addressed and repbrted‘if judied to affect siability results. 
Excursions that exceed the defined tolerances for n$%aii 24~ &&I& should b,e d”&$ribed in the 
study report‘and their effect assessed. 

Stress testing (drug substance): Studies undertaken to elucidate the intrinsic stability of the 
drug substance. Such testing iS p& bf ihe &&pi&& &&& &id iS n&%afly Carried out 
under more severe conditions than those used for accelerated testing 

Stress testing (drug product): Studies undertaken to assess the effect of severe conditions on 
the drug product. Such studies include photostability testing (seeJCH QlB) and specific testing 
of certain products (e g., metered dose inhalers, creams, emulsions, refrigerated aqueous liquid I 
products). 

Supporting data: Data, other than those from formal stability studies, that support the 
analytical procedures, the proposed retest period or shelf life, and the label storage statements. 
Such data include (1) stability data on early synthetic route’bacches of drug stibstance, small- 
scale batches of materials, investigational fdrmulations not pioposed for irGketin& related 
formulations, and product presented in containers and closures other tha_n those @opos&d for 
marketing; (2) information regarding test results on containers; and (3) other scientific rationales. -, .” :.,. I ,b.” > _” : -, 
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’ We update guidances periodically. To make wre you have the most recent version of a guidance. check the CDER 
guidance page at http://~\~\~\v.fd~.g~v/cdc~/~~:uid;~~~ce/i~lde~.ht~~l .- 

: I *. *, “. : I _ ; 

21 



Contcrins Nmd%ding Rechnwndntions 

ATTACHMENT 
List of Revision 2 Changes 

The revisions to this QIA guidance result from adoption of the ICIj guidance QIF A57ability Data 
Package for Registrotim Appliccr from iv CYimrtic Zones ?U an@ I?, Th,e following changes 
were made. 

1. The intermediate storage condition has been changed from 30°C * 2”C/GO% RH f 5% 
RI-I to 30°C + 2”C/65% RIj f 5% ,RIj in the following sections: I 

l II.A.7.a (2.1.7.1) Drug Substance - Storage Conditions - General case 

l TI.B.7.a (2.2.7.1) Drug Product - Storage Conditions - General case 

o Il.B.7.c (2.2.7.3) Drug products packaged in semipermeable containers 

0 Glossary (3) I~~fefmediate testirtg 

2. 30°C f 2”C/65% RH+,,5~% RQ has been added as a suitable a_lterp?~~,~e~,I.o,ng-terrn storage m.... ,.., “/. * _ ,,,, x “..~~““l~~i_..i 
condition to 25°C f 2”C/60% RH $ 5% in the following sections: 

l II.A.7.a (2.1.7.1) Drug Substance - Storage Conditions - General case - _” 1. “., _ 
l TI.B.7.a (2.2.7.1) Drug Product - Storage Conditions - General case 

3. 30°C i 2”C/35% RH + 5% RH has been added as a suitable alternative,long-term storage _ “. x 
condition to 25°C f 2°CJ400/o RI-I + 5% an,d the corresponding example for the ratio of “_ ,.. I. 
water-loss rates has been jncluded in the following section: 

l IT.B.7.c (2.2.7.3) Drug products packaged in semipermeable containers 

Midstream switch of the intermehate storage condition from 30°C f 2”CIGO% .RH.* 5% .RII to, 
30°C + 2”C/65% RI-7 i 5% RH can be appropriate provided that the respective storage conditions 
and the date of the switch are clearly documented and stated in the registration application. 

It is recommended that registration applications contain data from complete studies at the 
intermediate storage condition 30°C f 2”CI65% RH f 5% RH, ifapplidable, by three years after 
the date of publication of this revised guideline in the respective ICIZI tripartite region. 

22 


